As a general proposition, the profession maintain that the first sound of the heart is synchronous with the ventricular systole, and the second sound synchronous with the ventricular diastole. They admit that the aorta is elastic, and reacts with a force equal to that by which it is distended ; and that the blood is propelled in successive waves along the arteries to the extremities of the body.
If we observe the action of the denuded heart in a living animal when it is maintained with vigour, we perceive that two functions are engaged in maintaining the circulation of the blood: 1st, The auricles receive the blood on its return to the heart, and transmit it to the ventricles. 2d, The ventricle and aorta act as dischargers of the blood, impelling the blood-wave along the arteries to the extremities of the system, and the statements applicable to one side of the heart equally refer to the other, for, from the manner in which the fibres are interlaced, the ventricles act simultaneously. The contraction of the auricles is also simultaneous, and, when the action is vigorous, alternate with that of the ventricles.
We consider that, if we fully understand the manner in which the action of the heart is maintained, we will more correctly comprehend the cause of the sounds of the heart.
If But we are told that, in experiments on the denuded heart of the ass, the second sound of the heart was heard on the closing of the sigmoid valves, and when that was prevented, the sound was converted into a hissing. But it is impossible that this could be the second sound of the heart synchronous with the diastole of the ventricle, for the ventricular systole was not then completed ; these valves were closing to produce the full blood-wave along the arteries. The fact is, these physicians were not acquainted with the manner in which the action of the heart is maintained; they were not aware that the ventricle persists contracted, sustaining the base of the elastic aorta when the aorta reacts, closing the valves, and completing the wave, and that the sound produced in closing the valves must be a systolic sound.
We cannot separate the contraction of the ventricle and the action of the aorta in producing the full blood-wave; they must be combined, and the sounds produced constitute one prolonged systolic sound?the first sound of the heart. We thus perceive that the integrity of the aortic valves is indispensable to the completion of the full blood-wave, and to the first or prolonged sound of the heart.
If the aortic valves become incompetent the full blood-wave, is not produced, and we have the pulse of unfilled arteries; and the first sound of the heart is rendered short, that portion of the sound connected with the closing of the valves being converted into a prove that the second sound of the heart in its normal action depends on the closing of the aortic valves, for in the healthy condition of these valves the murmur does not obtain, but the full blood-wave and prolonged sound of the heart is produced; and were it possible to restore the integrity of the valves, the first sound of the heart would terminate as these valves closed. We must then look to another source for the cause of the second sound of the heart, and that is contraction of the auricles.
We have distinctly found in the course of our experiments that, in the vigorous action of the heart, the auricles contract immediately after the aortic reaction is produced, and the sound caused by the force with which they send the blood through the auriculoventricular foramen constitutes the second sound of the heart. The auricles have been refilled during the contraction of the ventricle, and the moment the ventricle commences to dilate, the auricles contract; the walls of the ventricle relaxing as the blood enters the cavity, bringing it to a state of distension, the contraction of the auricles being simultaneous with the ventricular diastole, and the second sound of the heart immediately succeeding the first.
Laennec correctly attributed this sound to the contraction of the the ventricle. And in irregular action of the heart, as in advanced disease of the mitral orifice,?in incompetency and constriction, the auricle may be rendered so weak from over-distension, that the sound produced in contraction is converted into a " bourdonnement" or weak murmur, which immediately precedes the ventricular systole. But in the vigorous action of the heart, the short and acute sound heard 011 applying our ear to the chest, at a point a little lower than is usually assigned to us, depends on the auricular contraction.
"We therefore conclude, that the first or prolonged sound of the heart depends on contraction of the ventricles and closure of the sigmoid valves; and the second, or short and acute sound, that immediately follows the first, is produced by contraction of the auricles.
